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(54) Battery power supply device 



(57) A battery power supply device of the present" 
invention includes a battery pack(1 0) in which a plurality 
of battery modules (1 1 ) each Includes a plurality of cells 
(11a) which are serially connected together both electri- 
cally and mechanically, the plurality of battery modules 
housed in a holder (12), and the battery power supply 
device is structured so that a cooling medium flows 



around each cell and/or each battery module; the bat- 
tery pack Is provided with a plurality of vent holes (12c) 
having different aperture areas which are distributed 
over at least one of inlet and outlet sides of the battery 
pack such that a cooling medium having a substantially 
uniform flow rate flows around each cell and/oreach bat- 
tery module. 
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Description 

BACKGROUND OF THE INVENTION 

1 . FIELD OF THE INVENTION: 

[0001] The present invention relates to a battery pow- 
er supply device preferably used for an electric vehicle, 
such as a HEV (Hybrid Electric Vehicle), PEV (Pure 
Electric Vehicle) or FCEV (Fuel Cell Electric Vehicle), 
which uses an electric motor as at least a part of a power 
source. 

2. DESCRIPTION OF THE RELATED ART: 

[0002] The electric vehicle, such as a HEV, PEV or 
FCEV, Includes a high voltage battery power supply de- 
vice for driving an electric motor of the electric vehicle. 
Figure 3 illustrates a schematic structure of a conven- 
tional battery power supply device. 
[0003] The conventional battery power supply device 
shown in Figure 3 includes a battery pack 2 housed In 
a case 1. The battery pack 2 Includes a plurality of bat- 
tery modules 3 each provided in the form of a rod and 
a holder 4 in which the plurality of battery modules 3 are 
three-dlmenslonally disposed so as to be parallel to one 
another. Each battery module 3 includes a plurality of 
cells 5, which are serially connected together both elec- 
trically and mechanically, and Is held by end plates 4a 
provided at both encte of the" holder 4 with respect to the 
parallel battery modules 3. In the battery pack 2, the plu- 
rality of battery modules 3 are serially or parallel ly con- 
nected together electrically. This allows a number of 
cells 5 to be serially connected together electrically so 
as to produce a prescribed high voltage. 
[0004] In this conventional battery power supply de- 
vice, in orderto maintain the performance of the plurality 
of battery modules 3 parallelly arranged in the holder 4, 
an Increase In temperature of each battery module 3 Is 
required to be suppressed. Therefore, the battery pack 

2 Is structured such that the air flowing into the holder 4 
as a cooling medium flows around each battery module 

3 from one end to the other end of each battery module 

3. Further, the battery pack 2 includes an inlet duct 6 
and an outlet duct 7 respectively provided at both ends 
of the battery pack 2. A cooling fan 8 Is provided In the 
inlet duct 6. The Inlet and outlet ducts 6 and 7 project 
from the case 1 . 

[0005] Oncethe cooling fan B provided in the inlet duct 
6 is activated, the air outside the case 1 is supplied to 
the battery pack 2 In the case 1 via the inlet duct 6 so 
as to flow around each battery module 3 In the battery 
pack 2 from one end to the other end of each battery 
module 3, thereby cooling each battery module 3. After 
cooling each battery module 3, the (heated) air is ex- 
hausted from the case 1 via the outlet duct 7. 
[0006] In this conventional battery power supply de- 
vice, each end plate 4a of the holder 4 Included In the 



battery pack 2 is provided with a plurality of vent holes 
4b so as to allow the flow of the air through the battery 
pack 2. The plurality of vent holes 4b provided in each 
end plate 4a have the same sl2e and shape and are unl- 

5 formly distributed over the end plate 4a. A cross-sec- 
tional area of the inlet duct 6 Is sequentially increased 
along a direction from an upstream to a downstream di- 
rection of the airflow (hereinafter referred to as the d alr 
flow direction"). On the other hand, across-sectional ar- 

io ea of the outlet duct 7 Is sequentially decreased along 
the airflow direction. The flow velocity of the air is re- 
duced In the vicinity of a wall surface of the Inlet and 
outlet ducts 6 and 7 due to the viscosity of the air. 
[0007] Therefore, the air flowing Into the Inlet duct 6 

« Is not distributed overthe end plate 4a at a uniform flow 
velocity, and therefore the air flowing Into the holder 4 
via the vent holes 4b having the same size and shape 
is not distributed through the holder 4 at uniform flow 
velocity. As a result, flow velocity distribution of the air 

20 is not uniform in the holder 4, thereby causing the flow 
rate of the air to be nonuniform. 
[0008] Specifically, at the center of the cross section 
of the holder 4 perpendicular to the air flow direction, 
flow velocity of the air Is at its maximum and is sequen- 

25 tially decreased along directions from the center to the 
right, left, top and bottom. Accordingly, the flow rate of 
the air for cooling is sequentially decreased along a di- 
rection from the center of the cross section, which is per- 
pendicular to the air flow direction, to the periphery, so 

so that battery modules 3 disposed at the periphery sides 
are less efficiently cooled, whereby the battery modules 
3 In the holder 4 are not uniformly cooled. 
[0009] Further, layouts of the Inlet and outlet ducts 6 
and 7 are designed such that considerable pressure 

35 loss of the air is caused, and therefore the battery mod- 
ules 3 In the holder 4 are not efficiently and uniformly 
cooled. 

[0010] Furthermore, since the cooling fan 8 is provid- 
ed Inside the Inlet duct 6, heat Is generated by activating 

40 the cooling fan 6 with motor M, so that the air flowing 
Into the holder 4 can be heated. As a result, the battery 
modules 3 in the holder 4 are not efficiently cooled. 
[0011] Further still, the case 1 Includes the battery 
pack 2 together with various electronic elements (not 

4* shown) provided so as to control the battery pack 2. 
When dew Is formed through condensation due to tem- 
perature fluctuations and the presence of moisture In the 
case 1 , these electronic elements can be easily rusted, 
short-circuited or deteriorated. * 

so [0012] Any of these problems causes reduction in the 
performance of the conventional battery pack 2. 

SUMMARY OF THE INVENTION 

55 [0013] According to one aspect of the present inven- 
tion, there is provided a battery power supply device in- 
cluding a battery pack In which a plurality of battery mod- 
ules each includes a plurality of cells which are serially 
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connected together both electrically and mechanically, 
the plurality ot battery modules housed In a holder, and 
the battery power supply device is structured so that a 
cooling medium flows around each ceil and/or each bat- 
tery module, in which the battery back is provided with 
a plurality of vent holes having different aperture areas 
which are distributed over at least one of inlet and outlet 
sides of the battery pack such that a cooling medium 
having a substantially uniform flow rate flows around 
each cell and/or each battery module. 
[0014] . In one embodiment of this invention, the plu- 
rality of vent holes are provided In an end plate or a plu- 
rality of end plates of the holder. 
[0015] In the above-described battery power supply 
device according to the present Invention, the flow rate 
distribution of the cooling medium flowing around each 
cell and/or each battery module In the holder 13 uniform, 
' thereby uniformly cooling each cell and/or each battery 
module. 

[00161 According to another aspect of the present In- 
vention, there Is provided a battery power supply device 
including: a battery pack in which a plurality of battery 
modules each includes a plurality of cells which are se- 
rially connected together electrically and mechanically, 
the plurality of battery modules housed in a holder, and 
the battery power supply device Is structured so that a 
cooling medium flows around each cell and/or each bat- 
tery module; and a case for housing the battery pack 
such that a space is provided around the battery pack, 
In which the cooling medium flows into the battery pack 
from the outside of the case via a duct, and then flows 
from the battery pack to the space In the case so as to 
be exhausted from an outlet provided In the case to the 
outside of the case. 

[0017] In one embodiment of this Invention, an elec- 
tronic element for controlling the battery pack Is provid- 
ed in the space of the case. 

[0018] In one embodiment of this Invention, a cooling 
fan is disposed downstream In a direction along which 
the cooling medium flows through the battery pack. 
[0019] In the above-described battery power supply 
device according to the present invention, the space in 
the case can be fully used as an exhaust path and the 
electronic element provided in the space of the case can 
be prevented from being deteriorated, etc., by dew con- 
densation. 

[0020] According to still another aspect of the present 
Invention, there Is provided a battery power supply de- 
vice including: a battery pack in which a plurality of bat- 
tery modules each includes a plurality of cells which are 
serially connected together both electrically and me- 
chanically, the plurality of battery modules housed In a 
holder, and the battery power source is structured so 
that a cooling medium flows around each cell and/or 
each battery module; a case for housing the battery 
pack such that a space is provided around the battery 
pack; and a cooling means for forcing the cooling medi- 
um, to flow Into the battery pack, In which the battery 



back Is provided with a plurality of vent holes provided 
in end plates of the holder, the cooling medium, flows 
Into and out of the battery pack via the plurality of vent 
holes so as to flow around each cell and/or each battery 

5 module, the plurality of vent holes have different aper- 
ture areas and are distributed over at least one of Inlet 
and outlet sides of the battery pack such that a cooling 
medium having a substantially uniform flow rate flows 
around each cell and/or each battery module, and the 

10 cooling means Includes a cooling fan disposed down- 
stream In a direction along, and then flows from the bat- 
tery pack to the battery pack such that the cooling me- 
dium flows into the battery pack from the outside of the 
case via a duct while the cooling medium In the battery 

' 5 pack flows through the space In the case so as to be 
exhausted from an outlet provided in the case into the 
outside of the case. 

[0021] Thus, the invention described herein makes 
possible the advantages of providing: (1 ) a battery pow- 

20 er supply device which can efficiently and uniformly cool 
battery modules by Improving the cooling ability which 
prevents nonuniform cooling of the battery modules; (2) 
a battery power supply device which can prevent elec- 
tronic elements in a battery packf rom being deteriorated 

25 by dew condensation. 

[0022] These and other advantages of the present in- 
vention will become apparent to those skilled In the art 
upon reading and understanding the following detailed 
description with reference to the accompanying figures. 

30 ~ -. " - 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] 

35 Figure 1 is an exploded perspective view showing 
an example of a battery power supply device of the 
present invention. 

Figure 2 Is a perspective view of a battery pack used 
40 for the battery power supply device of the present 
"invention and elements provided In the vicinity of 
the battery pack. 

Figure 3 illustrates a schematic structure of a con- 
« ventlonal battery power supply device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

so [0024] Hereinafter, examples of the present invention 
are described with reference to the drawings. 
[0025] Figure 1 fs an exploded perspective view 
showing an example of a battery power supply device 
according to the present Invention. This exemplary bat- 

55 tery power supply device according to the present in- 
vention is mounted on, for example, a HEV and in- 
cludes: a battery pack 10 as a high voltage power 
source; a case 20 for housing the battery pack 10; a 
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duct 30 provided at an inlet side of the battery pack 10 
(hereinafter referred to as the "Inlet duct 30"); a hood 40 
provided at an outiet side of the battery pack 10 (here- 
inafter referred to as the "outlet hood 40" or "cooling 
means 40"}; and an electronic element 50 for a battery 5 
pack which Is housed In the case 20 together with the 
battery pack 10. 

[0026] Figure 2 is a perspective view of the battery ' 
pack 1 0 and elements provided in the vicinity of the bat- 
tery packlO, as vlewedfrom the outletslde of the battery w 
power supply device. As shown in Figure 2, the battBry 
pack 10 Includes a prescribed number of battery mod- 
ules 11 each provided in the form of a rod, and a resin- 
ous holder 12 for holding the battery modules 11 In a 
three-dimensional manner such that the battery mod- 
ules11 are parallel to one another. Each battery module 
11 Includes a prescribed number of ceils 11a serially 
connected together both electrically and mechanically. 
[0027] The resinous holder 12 includes a holder body 
12a having a square tube-like shape and a pair of end 20 
plates 12b respectively fit Into openings at both ends of 
the holder body 12a. Each end plate 12b serves as a 
plate for adjusting the flow rate of cooling air supplied 
as a cooling medium into the holder 12 and Is integrally 
connected to the holder body 12a. The battery modules 25 
1 1 are disposed In a state where adjacent battery mod- 
ules 1 1 face opposite directions such that adjacent ends 
of the battery modules 11 have different polarities to 
each another. In the holder body 1 2a, the end plates 1 2b 
support the ends of the battery modules 11 spaced at 30 
suitable intervals from and arranged parallel to one an- 
other. 

[0026] Each end plate 1 2b Is provided with apertures 
12d which receive terminals provided at the ends of the 
battery modules 11 . Further, each end piate 12b is pro- & 
vlded with bus bars by molding so as to be embedded 
in the end plate 12b. Each bus bar connects terminals 
of a pair of adjacent battery modules 11 to each other. 
Both ends of each bus bar project Into the apertures 1 2d 
which receive the terminals of the pair of adjacent bat- <o 
tery modules 11. Each terminal of the battery modules 
11 has a nut structure, and therefore each bus bar Is 
electrically and mechanically connected to a pair of ter- 
minals of the adjacent battery modules 11 by screwing 
a bolt Into the respective terminals thereof. 43 
[0029] Since each bus bar is electrically connected to 
a pair of adjacent battery modules 11, all the battery 
modules 11 In the holder 12 are serially connected to- 
gether. Since each bus bar is also mechanically con- 
nected to the pair of adjacent battery modules 11, each 50 
terminal provided at the ends of the battery modules 11 
Is fixed to the corresponding end plate 1 2b. 
[0030] Each end plate 1 2b is provided with a plurality 
of vent holes 12c which allow the flow of the air as a 
cooling medium thro ugh the holder 12 from the inlet side 55 
to-the outlet side. The plurality of vent holes 12c are ar- 
ranged such that each vent hole 1 2c Is slightly deviated 
from the apertures 1 2d adjacent thereto, which receive 
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the terminals of the battery modules 1 1 , to the upward, 
downward, right and left directions thereof. 
[0031] The vent holes 12c are arranged such that ap- 
erture areas thereof are sequentially Increased along di- 
rections from the center of each end plate 12b to the 
right, left, top, and bottom. 

[0032] The battery pack 1 0 is fixed in the case 20, as 
In a manner shown in Figure 1, by two pairs of legs 12e 
(Figure 2) each pair provided on a side surface of the 
holder body 1 2a of the holder 12. In Figure 1, terminals 
13 and 14 of the battery pack 10 are respectively con- 
nected to conductive cables 13a and 14a externally ex- 
tending from the case 20. 

[0033] The case 20 includes a case body 21 having 
an opening across the top and a lid 22 attached to the 
case body 21 so as to close the opening of the case 
body 21. The case body 21 Includes on each side sur- 
face a pair of attachment members 23 used for attach- 
ment to a vehicle (i.e., a HEV). The battery pack 10 is 
fixed In the case 20 such that a sufficiently large space 
70 Is provided around the battery pack 1 0. One end sur- 
face of the case body 21 Is provided with an inlet 21a 
and an outlet 21b which are adjacent to each other. The 
inlet 21a faces an inlet end surface of the battery pack 
10 housed in the case body 21 . 
[0034] The inlet duct 30 provided at the inlet side of 
the battery pack 10 has one end connected to the Inlet 
end surface of the battery pack 10 and has a funnel-like 
shape such that a cross-sectional area of the inlet duct 
30 is" sequentially decreased along a dlrectlon_~away 
from the battery pack 10. The inlet duct 30 includes at 
the center thereof a connection tube 32 projected from 
the Inlet duct 30 so as to be inserted into the inlet 21a 
provided In the case body 21 of the case 20. The con- 
nection tube 32 projects through the inlet 21a to the out- 
side of the case body 21 . 

[0035] Referring again to Figure 2, a cross-sectional 
area of the outlet hood 40 provided at the outlet side of 
the battery pack 10 is sequentially decreased along a 
direction away from the battery pack 10. The outlet hood 
40 Includes at the center thereof an opening 41 In which 
a cooling fan 60 is provided. 

[0036] The cooling fan 60 provided in the opening 41 
of the outlet hood 40 draws the air out from the battery 
pack 10 so as to Introduce the air Into the battery pack 
10 from the outside of the case 20 via the Inlet duct 30. 
Referring again to Figure 1, after the airflows through 
the battery pack 10 from the Inlet duct 30 to the outlet 
hood 40, the air is exhausted directly into the case 20. 
The air exhausted into the case 20 flows through the 
space 70 provided around the battery pack 10 to the end 
surface of the case body 21 In which the Inlet 21a and 
outlet 21 b are provided, so that the air is exhausted from 
the outlet 21 b to the outside of the case 20. 
[0037] In the case 20, the electronic element 50 for 
controlling the battery pack 10 is provided on an inner 
surface of the case body 21 so as to be In contact with 
the air flowing through the case 20. 
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[0038] In this battery power supply device according 
to the present Invention, by activating the cooling tan 60 
provided In the outlet hood 40 of the battery pack 10 
disposed In the case 20, the air In the holder 12 of the 
battery pack 1 0 Is drawn so as to be exhausted from the 
holder 12 Into the outside of the holder 12. Along with 
this, the air is drawn from the outside of the case 20 to 
the Inlet duct 30. 

[0039] Referring again to Figure 2, the air drawn into 
the Inlet duct 30 Is Introduced Into the holder 12 via the 
plurality of vent holes 12c provided in the end plate 1 2b 
at the Inlet side of the holder 12. The vent hole 12c pro- 
vided at the center of the end plate 1 2b has the smallest 
aperture area among the plurality of the vent holes 12c 
provided In the end plate 12b and the vent holes 12c 
sequentially become larger along the directions from the 
smallest vent hole 12c to the right, left, top, and bottom. 
Therefore, In the inlet duct 30 where a cross-sectional 
area thereof Is sequentially Increased along the airflow 
direction, the air flows Into the holder 12 such that the 
flow rate of the air In a single battery module 1 1 Is sub- 
stantially uniform. 

[0040] The air flowing into the holder 12 flows around 
each battery module 11 along the length thereof so as 
to be exhausted from the vent holes 12c provided in the 
other end plate 12b Into the outlet hood 40. 
[0041 ] The vent hole 1 2c provided at the center of this 
end plate 12b also has the smallest aperture area 
among the plurality of the vent holes 12c provided in the 
end plate 12b and the vent holes 12c sequentially be- 
come larger along the directions from the smallest vent 
hole 12c to the right, left, top, and bottom. Therefore, In 
the outlet hood 40 where a cross-sectional area thereof 
Is sequentially decreased along the air flow direction, 
the flow rate of the air in a single battery module 1 1 can 
be maintained so as to be substantially uniform, so that 
the flow rate of the air in the holder 12 is also substan- 
tially uniform. 

[0042] Each battery module 11 Is cooled by the air 
having a substantially uniform flow rate In the holder 12. 
Therefore, each battery module 11 In the holder 12 Is 
efficiently cooled across the entire battery module 11 . 
[0043] The air is exhausted by the cooling fan 60 from 
the outlet hood 40 into the case 20 and flows through 
the space 70 provided around the battery pack 10 In the 
case 20 to the end surface in which the outlet 21b Is 
provided, so that the air is exhausted from the outlet 21 b 
to the outside of the case 20. 

[0044] Since the airexhausted fromthe holder 12 into 
the outlet hood 40 is exhausted from the opening 41 of 
the outlet hood 40 directly Into the case 20 so as to flow 
around the battery pack 10 through the case 20, pres- 
sure loss of the air Is prevented from being considerable. 
As a result, there Is no possibility that the flow rate of 
the air in the holder 12 is reduced, and therefore each 
battery module 11 is efficiently cooled. 
[0045] Further, the air exhausted from the battery 
pack 1 0 cools each battery module 1 1 so that the air has 



an increased absolute temperature and reduced relative 
humidity, and therefore the electronic element 50 for 
controlling the battery pack 10 disposed In the case 20 
is In contact with the air having reduced relative humld- 

5 ity, thereby preventing dew from being formed on the 
electronic element 50. As a result, the electronic ele- 
ment 50 is prevented from being rusted, deteriorated, 
short-circuited, etc., by dew condensation. 
[0046] Furthermore, although the cooling fan 60 gen- 

10 erates heat when being activated, since the cooling fan 
60 is disposed at the outlet side of the battery pack 1 0, 
there Is substantially no possibility that the air drawn Into 
the battery pack 1 0 is heated, and therefore each battery 
module 1 1 in the battery pack 10 is efficiently cooled by 

w the air which Is not heated. 

[0047] As described above, the battery power supply 
device ol the present Invention provides efficient cooling 
of each battery module 11 , thereby effectively suppress- 
ing a drop in the battery performance. 

20 [0048] In this embodiment, although the vent holes 
12c In each end plate 12b provided at both ends of the 
holder 12 have different aperture areas, the vent holes 
12c having different aperture areas can be provided In 
only one of the end plates 12b. Alternatively, instead of 

25 providing the vent holes 12c having different aperture 
areas, the vent holes 12c having the same aperture ar- 
eas can be distributed over each end plate 12b such 
that the number of the vent holes 12c provided at the 
center of the end plate 12b Is reduced and the number 

30 of the vent holes 12c provided at the periphery sides Is 
increased , or a combination of the vent holes 12c having 
different aperture areas and the vent holes 12c having 
the same aperture areas can be used. 
[0049] Further, the shape of the vent holes 1 2c Is not 

35 limited to being round andean betrianguiar, rectangular, 
silt-shaped or the like. 

[0050] Furthermore, instead of providing the vent 
holes 12c In the end plates 12b, the holder 12 can be 
provided with plates only Including the vent holes 12c. 

40 [0051 ] Further still, in the battery power supply device 
of the present Invention, although each battery module 
1 1 of the battery pack 10 Is provided in the form of a rod, 
the battery module 1 1 is not limited to being rod-shaped 
and can be formed by square cells, for example. In this 

^5 case, a flow path of the air Is also secured around the 
battery module 11. In addition, the battery module 11 
can be formed by Internally connecting the square cells. 
[0052] As described above, the present Invention pro- 
vides a battery power supply device in which a plurality 

so of vent holes having different aperture areas are distrib- 
uted over at least one end of a battery pack such that a 
cooling medium having a substantially uniform flow rate 
flows around each of a plurality of battery modules dis- 
posed in the battery pack, thereby uniformly and effl- 

55 ciently cooling the battery modules. 

[0053] Further, the battery power supply device of the 
present Invention Is structured such that the battery 
pack Is housed in a case so as to provide a space around 
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the battery pack, the air is drawn from the outside of the 
case Into the case via a duct, and the cooling medium 
is exhausted from the battery pack directly Into the case 
In the space around the battery pack so as to be ex- 
hausted from an outlet provided in the case, whereby It 5 
Is possible to suppress a drop In ability to cool the battery 
modules. 

[00541 Furthermore, by providing an electronic ele- 
ment for controlling the battery pack In the case so as 
to be In contact with the cooling medium exhausted from "> 
the battery pack, it Is possible to prevent dew from being 
formed on the electronic element. 
[0055] Further still , a cooling fan is disposed at an out- 
iet side of the battery pack so as to prevent the air used 
for cooling the battery modules from being heated due 1* 
to heat generation of the cooling fan, and therefore it is 
possible to further suppress a drop in the ability to cool 
the battery modules. 

[0056J Various other modifications will be apparent to 
and can be readily made by those skilled In the art with- 20 
out departing from the scope and spirit of this Invention. 
Accordingly, it is not Intended that the scope of the 
claims appended hereto be limited to the description as 
set forth herein, but rather that the claims be broadly 
construed.. 25 



Claims 

1. A battery power supply device comprising a battery so 
pack in which a plurality of battery modules each 
Includes a plurality of cells which are serially con- 
nected together both electrically and mechanically, 
the plurality of battery modules housed in a holder, 
and the battery power supply device is structured 35 
so that a cooling medium flows around each cell 
and/or each battery module, 

wherein the battery back is provided with a 
plurality of vent holes having different aperture ar- 
eas which are distributed over at least one of inlet *o 
and outl et sides of the battery pack such that a cool- 
ing medium having a substantially uniform flow rate 
flows around each cell and/or each battery module. 

2. A battery power supply device according to claim 1 , *s 
wherein the plurality of vent holes are provided In 

an end plate or a plurality of end plates of the holder. 

3. A battery power su pphy device, comprising: 

50 

a battery pack In which a plurality of battery 
modules each Includes a plurality of cells which 
are serially connected together electrically and 
mechanically, the plurality of battery modules 
housed in a holder, and the battery power sup- 55 
ply device is structured so that a cooling medi- 
um flows around each cell and/or each battery 
module; and 
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a case for housing the battery pack such that a 
space Is provided around the battery pack, 

wherein the cooling medium flows Into the 
battery pack from the outside of the case via a duct, 
and then flows from the battery pack to the space 
in the case so as to be exhausted from an outlet 
provided In the case to the outside of the case. 

4. A battery power supply device according to claim 3, 
wherein an electronic element for controlling the 
battery pack Is provided In the space of the case. 

5. A battery power supply device according to claim 3, 
wherein a cooling fan Is disposed downstream In a 
direction along which the cooling medium flows 
through the battery pack. 

6. A battery power supply device, comprising: 

a battery pack in which a plurality of battery 
modules each includes a plurality of cells which 
are serially connected tog ether both electrically 
and mechanically, the plurality of battery mod- 
ules housed in a holder, and the battery power 
source Is structured so that a cooling medium 
flows around each cell and/or each battery 
module; 

a case for housing the battery pack such that a 
space is provided around the battery pack; and 
a cooling means forforcingthe cooling medium 
to flow Into the battery pack, 

wherein the battery back is provided with a 
plurality of vent holes provided in end plates of the 
holder, 

the cooling medium flows into and out of the 
battery pack via the plurality of vent holes so as to 
flow around each cell and/or each battery module, 

the plurality of vent holes have different aper- 
ture areas and are distributed over at least one of 
inlet and outlet sides of the battery pack such that 
a cooling medium having a substantially uniform 
flow rate flows around each call and/or each battery 
module, and 

the cooling means Includes a cooling fan dis- 
posed downstream In a direction along, and then 
flows from the battery pack to the battery pack such 
that the cooling medium flows into the battery pack 
from the outside of the case via a duct while the. 
cooling medium in the battery pack flows through 
the space In the case so as to be exhausted from 
an outlet provided in the case into the outside of the 
case. 
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FIG.1 
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FIG. 3 




